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SYSTEM FOR LINING A WELLBORE CASING 

Cross Reference To ReJated AppiicatioDS 
The present application claims the benefit of the filing dates of U.S. provisional patent application 
5 serial no. 60/3 1 7,985, attorney dodcet no. 2579 1 .67, filed on 9/6/2001 , and U.S. provisional patent application 
serial no. 60/318^86, attorney docket no. 25791.67.02, filed on 9/10/2001, the disclosures of ^ch are 
incorporated herein by reference. 

The present application is a continuation-in-part of PCT/US00/18635» attorney dodcet no. 2579125.02, 
filed on July 9, 2000, which clanned the benefit of the filing dates of U.S. provisional patent application serial 

1 0 no. 60/1 46^03, attorney docket no. 2579 1 .25, filed on July 29, 1 999, and U.S. provisional patent application 
serial no. 60/143,039, attorney docket no. 25791 J26, filed on July 9, 1999, the disclosures of which are 
incorporated herein by reference. 

The present application is related to die following: (1) U.S. patent application serial no. 09/454,139, 
attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) U.S. patent applicadon serial no. 09/5 10,913, attorney 

1 S docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502^50, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.Sv.patent application serial no. 09/523,460, attorney docket no. 
25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 

20 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent applicatic»i serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. PCTAJSOO/ 18635. attorney docket no. 
25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial no, 60/162,671, attorney docket 
no. 25791 .27, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket 

25 no. 25791 .29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket 
no. 25791 34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent ^plication serial no. 60/159,033, 
attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 2579138, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 

30 60/165,228. attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial 
no. 60/22 1,443, attorney docket no. 25791 .45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791 .46, filed (Hi 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provisional patent application serial 
no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 

35 no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001 ; (23) U.S. provisional patent application serial 
no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001 ; (26) U.S. provisional patent application serial 
no. 60/3 13,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial 

40 no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, and (28) U.S. provisional patent application 
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serial no. 60/3 18^86, attorney docket no. 25791.67.02, filed on 9/10/2001, the disclosures of which arc 
incorporated herein by reference. 

Bacl^;roiuid 

This invention relates generally to wellbore casings^ and in particular to weUbore casings that are 
5 fonned using expandable tubmg. 

Conventionally, when a wellbore is created, a number of casings are installed in the borehole to prevent 
collapse of the borehole wall and to prevent undesired outflow of drilling fluid mto the formation or inflow of 
fluid from the formation into the borehole. The borehole is drilled in intervals whereby a casing w^ch is to be 
installed in a lower borehole interval is lowered tiirough a previously installed casing of an upper borehole 
1 0 mterval. As a consequence of this procedure die casing of the lower interval b of smaller diameter than the 
casing of the upper interval. Thus, the casings are in a nested arrangement with casing diameters decreasing in 
downward direction. Cement annuli are provided between die outer surfaces of die casings and the borehole 
wall to seal the casings from the borehole wail. As a consequence of this nested arrangement a relatively large 
borehole diameter is required at die upper part of the wellbore. Such a large borehole diameter involves 
1 5 increased costs due to heavy casmg handling equipment, large drill bits and increased volumes of drilling fluid 
and drill cuttings. Moreover, increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters drilled in the course of the well, 
and the large volume of cutting? drilled and removed. 

The present invendon is directed to overccHning one or more of the limitations of the existing 
20 procedures for forming wellbore casings. 

Summary 

According to one aspect of the present invention, a system for lining a wellbore casing is provided that 
includes a tubular support member defining a first passage, a tubular expansion cone defining a second passage 
fluidicly coupled to the first passage coupled to an end of the tubular support member and comprising a tapered 

25 end, a tubular liner coupled to and supported by the tapered end of the tubular expansion cone, and a shoe 
defining a valveable passage coupled to an end of die tubular liner, wherein the mbular liner includes one or 
more expandable tubular members that each include a tubular body comprising an intermediate p<Htion and first 
and second expanded end portions coupled to opposing ends of the intermediate portion, and a sealing member 
coupled to the exterior sur&ce of the intermediate portion, and one or more otfier tubular members coupled to 

30 the expandable tubular members, wherein the inside diameters of the other tubular members are greater dian or 
equal to the outside diameter of the tubular expansion cone. 

According to another aspect of the present invention, a method of lining a wellbore casing is provided 
that includes positioning a tubular liner within the wellbore casing, and radially expanding one or more discrete 
portions of the tubular liner into engagement widi the wellbore casing. ' 

35 According to another aspect of the present invention, a system for linmg a wellbore casmg is provided 

diat includes means for positioning a tubular liner within the wellbore casing, and means for radially expanding 
one or more discrete portions of the mbular liner into engagement with the wellbore casing. In an exemplary 
embodiment, a phirality of discrete portions of the tubular liner are radially expanded into engagement with the 
wellbore casing. 
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According to another aspect of die present invention, an apparatus is provided that inchides a 
subterranean formation defining a borehole, a casing positioned in and coupled to the borehole, and a tubular 
liner positioned in and coupled to the casing at one or more discrete locations. 

Brief Description of the Drawings 
5 Fig. 1 a is a cross sectional illustration of the placement of an illustrative embodiment of a system for 

lining a wellbore casing within a borehole having a preexisting wellbore casing. 

Fig. lb is a cross sectional illustration of the system of Fig. la during the mjection of a fluidic material 
into the tubular support member. 

Fig. Ic is a cross sectional illustration of the system of Hg. lb durmg the pressurization of tiie interior 
1 0 portirai of the shoe after sealing off tiie valveable fluid passage of die shoe. 

Fig. Id is a cross sectional ilhistration of the system of Fig. Ic during the continued injection of the 
fluidic material mto the tubular support member. 

Fig. le b a cross sectional iUustration of the system of Fig. Id alter the completion of die radial 
expansion and plastic deforaiation of the expandable tubular members. 
1 5 Fig. 1 f is a ctoss sectional illustration of the system of Fig. 1 e after machining the bottom central 

portion of the shoe. 

Fig. 2 is a cross sectional illustration of &n illustrative embodiment of the expandable tubular members 
of die system of Fig. la. 

Fig. 3 is a flow chart illustration of an illustrative embodiment of a method for manufacturing the 
20 expandable tubular member of Fig. 2. 

Fig. 4a is a cross sectional illustration of anillustrative embodiment of the upsetting of the ends of a 
tubular member. 

Fig. 4b is a cross sectional ilhistration of the expandable tubular member of Fig. 4a after radially 
expanding and plastically defonning the ends of the expandable tubular member. 
25 Fig. 4c is a cross sectional illustration of the expandable tubular member of Fig. 4b after forming 

threaded connections on the ends of the expandable tubular member. 

Fig. 4d is a cross sectional ilhistration of the expandable tabular member of Fig. 4c after coupling 
sealing members to the exterior sur&ce of the intermediate unexpanded portion of the expandable tubular 
member. 

30 Fig. 5 is a cross-sectional illustration of an exemplary embodiment of a tubular expansion cone. 

Fig. 6 is a cross-sectional Qlustration of an exemplary embodiment of a tubular expansion cone. 

Description of the Illustrative Embodiments 
Referrmg initially to Fig. la, the reference numeral 10 refers, in general, to a system for lining a 
wellbore casing that includes a tubular support member 12 that defines a passage 12a. A tubular expansion cone 
35 14 that defines a passage 14a is coupled to an end of the tubular support member 12. In an exemplary 

embodiment, the tubular expansion cone 14 includes a tapered outer surface 14b for reasons to be described. 

A pre-expanded end 16a of a first expandable mbular member 16 that defmes a passage 16b is adapted 
to mate with and be supported by the tapered outer surface 14b of the tubular expansion cone 14. The first 
expandable mbular member 16 further includes an unexpanded intermediate portion I6c, another pre-expanded 
40 end 16d, and a sealing meoiber 16e coupled to the exterior surface of the unexpanded intermediate portioa In 
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an exemplary embodiment, fbe inside and outside diameters of the pre-expanded ends, 1 6a and 1 6d, of the first 
expandable tubular member 16 are greater tfian the inside and outside diameters of the unexpended xntennediate 
portion I6c. An end ISaofashoe 18 that deiSnes a passage 18b and a vaiveable passage 18c is coupled to the 
pre-expanded end 16a of the first e)q}andable tubular member 16 by a conventiooal threaded connection. 
S An end 20a of a tubular member 20 that defines a passage 20b is coupled to fiie other pre-expanded end 

]6d of &e first eTq^andable tubular member 16 by a conventional threaded connection. Another end 20c of the 
tubular member 20 is coupled to an end 22a of a tubular member 22 that defines a passage 22b by a 
conventional threaded connection. A pr&-expanded end 24a of a second expandable tubular member 24 diat 
defines a passage 24b is coupled to the other end 22c of the tid)ular member 22. The second e}q»andabie tubular 

1 0 member 24 further includes an une3q>anded mtezmediate portion 24c, another pre-expanded end 24d, and a 
sealing member 24e coupled to die exterior surface of the unexpanded intermediate portion. In an exemplary 
embodiment, the inside and outside diam^ers of the pre-expanded ends, 24a and 24d, of the seccmd expandable 
tubular member 24 are greater tiian the inside and outside diameters of the unexpanded intermediate portion 24c. 
An end 26a of a tubular member 26 that defines a passage 26b is coupled to the other pre-expanded end 

1 S 24d of the second expandable tubular member 24 by a conventional threaded connection. Anodier end 26c of 
the tubular member 26 is coupled to an end 28a of a.tubular member 28 that defines a passage 28b by a 
conventional threaded connection. A pre-expanded end 30a of a third expandable tubular member 30 that 
defines a passage 30b is coiq)led to the other end 28c of the tubular member 28. The third expandable tubular 
member 30 further includes an unexpanded intermediate portion 30c, another pre-expanded end 30d, and a 

20 sealing member 30e coupled to the exterior sur&ce of the imexpanded mtermediate portion. In an ex^plary 
embodiment, the inside and outside diameters of tfaepre-expanded ends, 30a and 30d, of the thnd expandable 
mbular member 30 are greater than the inside and outside diameters of the unesq^anded mtermediate portion 30c. 

In an exemplary embodiment, the inside and outside diameters of the pre-e3q>anded ends, 16a, 16d, 24a, 
24d, 30a and 30d, of the expandable tubular members, 16, 24, and 30, and the tubular members 20, 22, 26, and 

25 28, are substantially equal. In several exemplary embodiments, the sealing members, 16e, 24e, and 30e, of the 
expandable tubular members, 16, 24, and 30, respectively, fiirdier include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the tubular members, 20, 22, 26» and 28, are 
conventional tubular members having threaded end connections suitable for use in an oil or gas well, an 
underground pipeline, or as a structural suf^rt. 

30 In an exemplary embodiment, as iDustrated m Fig. la, the system 10 is initially positioned in a 

borehole 100 foraied in a subterranean formation 102 diat includes a pre-existing wellbore casing 104. The 
borehole 100 may be positioned in any orientation fi-om vertical to horizontal. Furthermore, the wellbore casing 
104 may be, for example, a wellbore casing for an oil or g^ well, an underground pipeline, or a structural 
support. In an exemplary embodiment, the upper end of the tubular suf^ort member 12 may be supported in a 

3S conventional manner using, for example, a slip joint, or equivalent device in order to permit upward movement 
of die tubular support member and tubular expansion cone 14 relative to one or more of the expandable tubular 
members, 16, 24, and 30, and tubular members, 20, 22, 26, and 28. 

In an exemplary embodiment, as illustrated in Fig. lb, a fluidic material 106 is then injected into the 
system 10, through the passages, 12a and 14a, of die tubular support member 12 and mbular expansion cone 14, 
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respectively. The fluidic material 106 ttien passes into the passages, 18b and 18c, of the shoe 18 into the 
borehole 100. 

In an exemplary embodiment as ilhistrated in Fig. Ic, a ball lOS, plug oi other equivalent device is 
then introduced into the injected fluidk material 106. The ball 108 will dien pass through the passages, 12a, 
14a, and 1 8b, of the tubular support member 12, the tubular expansion cone 14, and tiie shoe 18, respectively, 
and will then be positioned within the valveable passage 1 8c of the shoe. In this manner, the vaWcable passage 
18c of the shoe 18 is closed thereby permitting the passage ISbofthe shoe below the tubular cjqjansion cone 14 
to be pressurized by the continued injection of the fluidic material 106. 

In an exemplary embodiment, as ilhistrated in Fig. Id, the continued injection of the fhiidic material 
106 through the passages, 12a and 14a, of the tubular support member 12 and die tubular expansion cone 14, 
respectively, pressurizes the passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 16 off of the tapered external sur&ce 14b 
of the tubular expansion cone 14. In particular, the intermediate non pre-expanded portion 16c of the 
expandable tubular member 16 is radially expanded and plastically deformed off of the tapered extemal sur&ce 
14b of the tubular expansion cone 14. As a result, the sealing member 16e engages the interior surface of the 
wellbore casing 104. Consequently, the radially e)qpanded intermediate portion 16c of the expandable tubular 
member 1 6 is thereby cot^led to die wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 16c of the expandable tubular member 16 is also thereby anchored to the wellbore casing 
104. 

The continued injection of the fluidic material 106 dirough the passages, 12a and 14a, of the mbular 
support member 12 and the tubular expansion cone 14, respectively, will then displace the tubular e:q3ansion 
cone 14 upwardly into engagement with the ];»e-expanded end 24a of the second expandable tubular member 24. 

In an exemplary embodiment, as illustrated m Fig. le, die continued mjection of the fluidic material 
1 06 duxjugh the passages, 12a and 14a, of the tubular support member 12 and tubular expansion cone 14, 
respectively, will then pressurize the passages 18b, 1 6b, 20b and 22b below the tubular expansion cone thereby 
radially expanding and plastically deforming the second expandable tubular member 24 off of the tapered 
extemal sur&ce I4b of the mbular expansion cone 14. In particular, the intermediate non pre-oqpanded portion 
24c of the second expandable mbular member 24 is radially expanded and plastically deformed offof tiie 
ts^ered external sur&ce 14b of the tubular expansion cone 14. As a result, ^e sealing member 24e engages the 
interior sur&ce of the wellbore casmg 104. Consequently, the radially expanded mtermediatc portion 24c of the 
second expandable tubular member 24 is thereby coupled to the wellbore casing 104. In an exemplary 
embodiment, die radially expanded intermediate portion 24c of the second expandable mbular member 24 is 
also thereby anchored to the wellbore casing 104. 

The continued injection of the fluidic material 106 through the passages, 12a and 14a, of die tubular 
support member 12 and the mbular expansion cone 14. respectively, will dien displace the mbular expansion 
cone 14 upwardly into engagement with the pre-expanded end 30a of the third expandable tubular member 30. 

The continued injection of the fhiidic material 106 through the passages, I2a and I4a, of the mbular 
support member 12 and mbular expansion cone 14, respectively, will thM pressurize the passages 1 8b, 16b, 20b, 
22b, 24b, 26b, and 28b below die tubular expansion cone thereby radiaUy expanding and plastically deforming 
the diird expandable mbular member 30 off of the tap&ed extemal surfece 14b of the tubular expansion cone 14. 
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In partioilar, die intermediate aon pre-expanded p<»rtion 30c of the tbiid expandable tubular member 30 is 
radially expanded and plastically deformed off of the tapered extonal sur&ce 14b of the tubular expansion cone 
14. As a result, the sealing mnnber 30e engages die interior sur&ce of the wellbore casing 104. Consequently, 
the radially expanded intermediate portion 30c of the Oucrd expandable tubular member 30 is thereby coiq>led to 
5 the wellbore casing 104. In an exemplary embodiment, the radially e3q)anded intermediate portion 30c of the 
third expandable tubular member 30 is also thereby anchored to the wellbore casing 104, 

In an exemplary embodiment, during the injection of the fhndic material 106 through die passages, 12a 
and 14a, of the tubular support member 12 and die tubular expansion cone 14, respectively, the tubular support 
member 12 and tubular e}qpansion cone 14 are displaced upwardly relative to die expandable tubular monbers, 

10 16, 24, and 30, and die tubular members, 20, 22, 26, and 28, by q)plyiiig an upward axial force to die upper end 
of the tubular support member. 

Alter completing the radial expansion and plastic deformation of die third expandable tubular member 
30, the tubular support member 12 and the tubular expansion cone 14 are removed from the wellbore 100. 

In an exemplary embodiment, as Olustrated in Fig. If, die lower central portion of the shoe 1 S is then 

1 5 removed using a conventional milling device. 

Thus, durmg the operation of the system 10, the inteimediate non pre-expanded portions, 16c, 24c, and 
30c, of the expandable tubular members, 16, 24, and 30, respectively, are radially expanded add plastically 
deformed by die pressurization of the interior passages, 18a, 16b, 20b, 22b, 24b, 26b, 28b, and 30b, of die shoe 
18, the expandable tubular member 16, the tubular members, 20 and 22, the expandable tubular member 24, die 

20 tubular members, 26 and 28, and the expandable mbular member 30, respectively, below die mbular expansion 
cone 14. As a result, the sealmg members, 16e, 24^ and 30e, are displaced m the radial direction into 
engagement wiUi the wellbore casing 104 diereby couplmg die ^oe 18, the expandable tubular member 16, die 
tubular members, 20 and 22, the expandable tubular member 24, the tubular members, 26 and 28, and die 
expandable tubular member 30 to the wellbore casmg. Furthermore, as a result, the expandable coimections 

25 between the expandable tubular members, 1 6. 24, and 30, die shoe 1 8, and the tubular members* 20, 22, 26, and 
28, do not have to be expandable connections dicreby providing significant cost savings. 

Furthermore, in die system 1 0, the tubular members 20, 22, 26, and 28 are interleaved among die 
expandable mbular members, 16, 24, and 30. As a result, because only the intermediate non pre-expanded 
portions, 16c, 24c, and 30c, of die expandable tubular members, 16, 24, and 30, respectively, are radially 

30 expanded and plastically deformed, die mbular members, 20, 22, 26, and 28 can be conventional tubular 

members diereby significantly reducing the cost and complexity of the system 10. Moreover, because only die 
intermediate non pre-expanded portions, 16c, 24c, and 30c, of die expandable tubular members, 16, 24, and 30, 
respectively, are radially expanded and plastically deforaied, die number and lengdi of the interleaved tubular 
members, 20, 22, 26, and 28 can be much greater than die number and lengdi of the expandable tubular 

35 members. In an exemplary embodiment, the total lengdi of the intermediate non pre-expanded portions, 16c, 

24c, and 30c, of die expandable tubular members, 16, 24, and 30. is approximately 200 feet, and die total lengdi 
of the tubular members, 20, 22, 26, and 28, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a liner having a total length of approximately 4000 feet is coupled to a wellbore casing by radially 
expanding and plastically deforming a total length of only approximately 200 feet 
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Furthermore, the sealing members I6e, 24e, and 30e, of the expandable tubular members, 16, 24, and 
30, respectively, are used to couple the expandable tubular membeis and the tubular members, 20, 22, 26, and 
28 to the weilbore casing 1 04, the radial between the tubular members, the expandable tubular members, 
and the weilbore casing 104 may be large enough to effectively eliminate the possibility of damage to die 
5 expandable tubular members and tubular members during the placement of the system 10 within the weilbore 
casing. 

In an exemplary embodiment, after the sealing member 16e of the expandable tubular member 16 has 
been radially expanded into engagement with the weilbore casing 104, the expandable tubular members, 24 and 
30, are radially e?q)anded and plastically deformed by injecting the fhiidic material 106 and qiplying an upward 

10 axial force to the tubular support member 12 and tubular expansion cone 14. In this manner, radial expansion 
and plastic deformation of the expandable tubular members, 24 and 30, may be enhanced. 

hi an exerqjlary embodiment, after the sealing member 16e of die expandable tubular member 16 has 
been radially expanded into engagement with the weilbore casing 104, the expandable tubular members, 24 and 
30, are radially expanded and plastically deformed by only applying an upward axial force to the tubular support 

IS member 12 and tubular expansion cone 14. In this manner, radial expansion and plastic deformation of the 
expandable tubular members, 24 and 30, may be provided without the further continued injection of Use fluidic 
material 106. 

In an exemplary embodiment, the pre-expanded ends, 16a, 16d, 24a, 24d, 30a, and 30d, of the 
expandable tubular members, 16, 24, and 30, respectively, and the tubular members, 20, 22, 26, and 28, have 

20 outside diameters and wall thicknesses of 8.375 inches and 0350 inches, respectively, prior to the radial 

expansion, the intermediate non pre-expanded portions, 16c, 24c, and 30c, of the expandable tubular members, 
16, 24, and 30, respectively, have outside diameters of 7.625 inches; die tubular members, 20, 22, 26, and 2S, 
have inside diameters of 7.675 inches; after the radial expansion, the mside diameters of the intermediate 
portions, 16c, 24c, and 30c, of the expandable tubular members, 16, 24, and 30, are equal to 7.675 mches; and 

25 tlie weilbore casing 104 has an inside diameter of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 16a, 16d, 24a, 24d, 30a, and 30d, of the 
e^q^andable tubular members, 16, 24, and 30, respectively, and the tubular members, 20, 22, 26, and 28, have 
outside diameters and wall thicknesses of 4.500 inches and 0 J250 inches, respectively; prior to die radial 
expansion, die intermediate non pre-expanded portions, 16c, 24c, and 30c, of the expandable tubular members, 

30 16, 24, and 30, re^ectively, have outside diameters of 4.000 inches; the tubular members, 20, 22, 26, and 28, 
have inside diameters of 4.000 inches; after the radial expansion, the inside diameters of the intermediate 
portions, 16c, 24c, and 30c, of the expandable tubular members, 16, 24, and 30, are equal to 4.000 inches; and 
the weilbore casing 104 has an inside diameter of 4.892 inches. 

In an exemplary embodiment, the system 10 is used to form or repair a weilbore casing, a pipeline, or a 

35 structural support. 

Referring now to Fig. 2, an exemplary embodiment of an expandable tubular member 200 will now be 
described. The tubular member 200 defmes an interior region 200a and includes a first end 200b including a 
first threaded cormection 200ba, a first tapered portion 200c, an intermediate portion 200d, a second tapered 
portion 200e, and a second end 200f including a second threaded connection 200fa. The tubular member 200 
40 further preferably includes an intennediate sealing member 200g that is coupled to the exterior sur&ce of the 
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intennediate portion 200d. 

In an exemplary embodiment, the tubular member 200 has a substantially annular cross section. The 
tubular m^ber 200 may be &bricai)ed from any number of conventtonal commercially available materials such 
as, for exan^>le. Oilfield Country Tubular Goods (OCTG), 13 chromium steel tubing/casing, or LS3» J55, or 
5 PllO API casing. 

In an exemplary embodiment, the interior 200a of Ac tubular member 200 has a substantially circular 
cross section. Fur&ennore, in an exemplary embodiment, the mterior region 200a of tiie tubular member 
includes a first inside diameto^ Di, an intennediate mside diameter Dint» and a second inside diameter Di. In an 
exemplary embodunent, the first and secoaul mside diameters, D) and D2, are substantially equal. In an 
1 0 exemplary embodunent, the first and second inside diameters, Di and D2, are greater than the intermediate 
mside diameter Dn^. 

The first end 200b of the tubular member 200 is coupled to the mtermediate portion 200d by the first 
tapered portion 200c, and the second end 200f of^ the tubular member is coupled to the intermediate portion by 
the second tapered portion 200e. In an exemplary embodiment, the outside diameters of the first and second 

1 5 ends, 200b and 200f, of the tubular member 200 is greater than the outside diameter of the intermediate portion 
200d of the tubular member. The first and second ends, 200b and 200f, of the tubular member 200 include wall 
thicknesses, t} and respectively. In an exemplary embodiment, the outside diameter of the intermediate 
portion 200d of the tubular member 200 ranges from about 75% to 98% of the outside diameters of the first and 
second ends, 200a and 200f Hie intennediate portion 200d of the tubular member 200 includes a wall 

20 diickness tQ^r* 

In an exemplary embodiment, the wall thicknesses t| and tj are substantially equal in order to provide 
substantially equal burst strengdi for the first and second ends, 200a and 200f, of the tubular member 200. In an 
exemplary embodiment, the wall thicknesses, t| and tz, are bodi greater than the wall thickness tna in order to 
optimally match the burst strength of the first and second ends, 200a and 200t of die tubular member 200 with 
25 the intermediate portion 200d of the tubular member 200. 

In an exemplary embodiment, the first and second tapered portions, 200c and 200e, are inclined at an 
angle, a, relative to the longitudinal direction ranging from about 0 to 30 degrees in order to optimally &cilitate 
the radial expansion of the tubular member 200. In an exemplary embodiment, the first and second tapered 
portions, 200c and 200e, provide a smooth transition between the first and second ends, 200a and 200f, and the 
30 intermediate portion 200d, of the tubular member 200 in order to minimize stress concentrations. 

The intermediate sealing member 200g is coupled to the outer surface of the intennediate portion 200d 
of the tubular member 200. In an exemplary embodiment, the intermediate sealing member 200g seals die 
interface between die intermediate portion 200d of the tubular member 200 and the interior surfiice of a wellbore 
casing 205 after the radial expansion and plastic deformation of the intermediate portion 200d of the tubular 
3 S member 200. In an exemplary embodiment, the intennediate sealing member 200g has a substantially annular 
cross section. In an exemplary embodiment, the outside diameter of the intermediate sealing member 200g is 
selected to be less than the outside diameters of the first and second ends, 200a and 200f, of the tubular member 
200 in order to optimally protect the intennediate sealing member 200g during placement of the tubular member 
200 within the wellbore casings 205, The intermediate sealing member 200g may be fabricated from any 
40 number of conventional commercially available materials such as, for example, diermoset or thermoplastic 
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polymers. In an exemplary ^bodiment, the intennediate sealing member 200g is &bncated from thennoset 
polymers in oztter to optimally seal tbe radiaUy expanded inteimediate portion 200d of the tubular member 200 
with the wellbore casing 205. In several ahemative embodiments, the sealmg member 200g inchides one or 
more rigid anchors for ^gaging the wellbore casing 205 to diereby anchor the radially expanded and plastically 
5 defiMmcd mtcnnediate portk)n 200d of the tubular member 200 to the wellbore casing. 

Referring to Figs. 3, and 4a to 4d, in an exemplary embodiment, the tubular member 200 is formed by a 
process 300 that includes the steps of. (1) upsetting both ends of a tubular member in step 305; (2) expanding 
both upset ends of the tubular member in step 3 10; (3) stress relievmg both expanded upset ends of the tubular 
member in step 3 15; (4) fonning threaded connections in botii expanded upset ends of the tubular member in 

1 0 step 320; and (5) putting a sealing material on the outside diameter of the non-expanded inteimediate portion of 
the tubtiiar member in step 325. 

As illustrated in FIG. 4a, m step 305, both ends, 400a and 400b, of a tubular member 400 are upset 
using conventional upsetting methods. The upset ends, 400a and 400b, of the tubular member 400 include the 
wail thicknesses t| and t^. The intermediate portion 400c of the tubular member 400 includes the wall thickness 

15 tiNT and the interior diameter Dint- In an exemplary embodiment, die wall thicknesses ti and ti ace substandally 
equal m order to provide burst strength that is substantially equal along the entire length of flie tubular member 
400. In an exemplary onbodiment, the wall thicknesses t| and t2 are both greater than the wall thickness tiNT in 
order to provide burst strength that is substantially equal along the entire length of the tubular member 400, and 
also to optimally fecilitate the formation of threaded connections in the first and second ends, 400a and 400b. 

20 As illustrated in Fig. 4b, in steps 3 1 0 and 3 1 5, both ends, 400a and 400b, of the tubular member 400 

are radially expanded using conventional radial expansion methods, and then both ends, 400a and 400b, of the 
tubular member are stress relieved. The radially expanded ends, 400a and 400b, of the tubular member 400 
include the interior diameters D| and D?. In an exemplary embodiment, the interior diameters D\ and D2 are 
substantially equal in order to provide a burst strength that is substantially equal. In an exemplary embodhnent, 

25 the ratio of the interior diameters Di and D2 to the interior diameter Dikt ranges from about 1 00% to 120% in 
order to faciliate the subsequent radial expansion of the tubular member 400. 

In a preferred embodiment, the relationship between the wall thicknesses t), t^, and tiNT of the tubular 
member 400; the inside diameters Dt, I>2 and Dikt of the tubular member 400; the inside diameter D^^dibm of the 
wellbore casing that the tubular member 400 will be inserted into; and the outside diameter Deew of the 

3 0 expansion cone that will be used to radially expand the tubular member 400 within the wellbore casing is given 
by the foUowmg expression: 

Dwellbore - 2* /, > D, > ^[(/, - 1^} + D^] (l) 

where t| =■ tj; and 
D, = D2. 

35 By satisfying the relationship given in equation (1), the expansion forces placed upon the tubular member 400 
during the subsequent radial expansion process are substantially equalized. More generally, die relationship 
given in equation (1) may be used to calculate the optunal geometry for the tubular member 400 for subsequent 
radial expansion and plastic deformation of the tubular member 400 for fabricating and/or rcpafring a wellbore 
casing, a pipeline, or a structural si^port. 
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As illustratBd in FIG. 4c, in step 320, canvendonal threaded connecdoiis, 400d and 400e, are fonned in 
both expanded ends, 400a and 400b, of the tubular member 400. In an exen^Iary embodiment, the direaded 
connections, 400d and 400e, are provided using conventional processes far fonning pin and box type threaded 
connections available from Adas-Bradford. 
5 As illustrated in Fig. 4d, in step 325, a sealing member 400f is then applied onto the outside diameter 

of the non-expanded intermediate portion 400c of the tabular member 400. The sealing memba- 400f may be 
applied to the outside diameter of the non-expanded inteimediate portion 400c of the tubular member 400 using 
any number of conventional commercially available methods. In a preferred embodiment, the sealing member 
400f is applied to the outside diameter of the intermediate portion 400c of &e tubular member 400 using 

10 commerciaUy available chemical and temperature resistant adhesive bondmg 

In an exemplary embodiment, the expandable tubular members, 16, 24, and 30, of the system 10 are 
substantialty identical to, and/or incorporate one or more of the teachings of, the tubular members 200 and 400. 

Referring to Fig. 5, an exemplary embodiment of tubular expansion cone SOO for radially expanding 
the tubular members 16, 24, 30, 200 and 400 will now be descnbed. The expansion cone 500 defines a passage 

IS 500a and includes a front end 505, a rear end 5 1 0, and a radial expansion section 515. 

In an exemplary embodiment, tihe radial e}q)ansion section 515 inchides a first conical outer sur&ce 
520 and a second conical outer sur&ce 525. The first conical outer sur&ce 520 includes an angle of attack ai 
and the second conical outer sur&ce 525 includes an angle of attack 02. In an exemplary embodiment, the angle 
of attack at is greater than the angle of attack In this manner, the first conical outer surface 520 radially 

20 overexpands the intermediate portions, 16c, 24c, 30c, 200d, and 400c, of the mbular members, 16, 24, 30, 200, 
and 400, and the second conical outer surface 525 radially overesqutnds the pre-expanded first and second ends, 
16a and I6d, 24a and 24d, 30a and 30d, 200b and 200f, and 400a and 400b, of the tubular members, 16, 24, 30, 
200 and 400. In an exemplary embodiment, the first conical outer surface 520 mcludes an angle of attack at 
ranging from about S to 20 degrees, and the second conical outer surface 525 includes an angle of attack a* 

25 ranging from about 4 to 15 degrees in order to optimally radially expand and plastically deform the tubular 
members, 16, 24, 30, 200 and 400. More generally, the expansion cone 500 may inckide 3 or more adjacent 
conical outer sur&ces having angles of attack that decrease from fhe firont end 505 of die expansion cone 500 to 
the rear end 510 of die expansion cone 500. 

Referring to Fig. 6, another exemplary embodiment of a tubular expansion cone 600 defines a passage 

30 600a and includes a front end 605, a rear end 610, and a radial expansion section 615. In an exemplary 

embodiment, the radial expansion section 615 includes an outer suriace having a substantially paraboUc outer 
profile thereby providing a paraboloid shape. In this manner, the outer surfiice of the radial expansion section 
615 provides an angle of attack that constantly decreases from a maximimi at tiie front end 605 of the expansion 
cone 600 to a nunimum at the rear end 610 of the expansion cone. The parabolic outer profile of the outer 

35 surface of the radial expansion section 6 1 5 may be formed using a plurality of adjacent discrete conical sections 
and/or using a continuous curved surface. In this manner, the region of the outer surfece of the radial expansion 
section 615 adjacent to the front end 605 of the expansion cone 600 may optimally radially overexpand the 
intermediate portions, 16c, 24c, 30c, 200d, and 400c, of the tubular members, 16, 24, 30, 200, and 400, while 
the region of the outer surface of the radial expansion section 615 adjacent to the rear end 610 of the expansion 

40 cone 600 may optimally radially overexpand the pre-expanded first and seccxid ends, 16a and 16d, 24a and 24d, 
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30a and 30d, 200b and 200f; and 400a and 400b, oftfae tubular numbers, 16,24,30,200 and 400. In an 
exemplary embodimeot, the parabolic profile of &e outer sur&ce of the radial expansion section 615 is selected 
to provide an angle of attack that ranges from about 8 to 20 degrees in the vicinity of the toot end 605 of the 
expansion cone 6S00 and an angle of attack in the vicinity of the rear end 610 of the expansicm cone 600 from 
5 about4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 14 of die system 10 is substantially Identical 
to die expansion cones 500 or 600, and/or inccsporates one or more of the teachings of the eiqpansion cones 500 
and/or 600. 

A system fx lining a weDbore casing has be^ described that includes a tubular support member 

10 defining a first passage, a tubular »cpansion cone defining a second passage fluidicly coiq;)led to the first 

passage coupled to an end of the tubular support member and comprising a tapered end, a tubular liner coupled 
to and supported by the tapered end of the tubular expansion cone, and a shoe defining a valveable passage 
coupled to an end of the tubular liner, wherein the tubular liner includes one or more expandable tubular 
members that each include a tubular body conq)rising an intermediate portion and first 9nd second esqpanded end 

1 5 portions coupled to opposing ends of the intermediate portion, and a sealing member coupled to the exterior 
surface of die intermediate portion, and one or more other tubular members coupled to the expandable tubular 
members, wherein the inside diameteis of the other tubular members are greater than or equal to the outside 
diameter of the tubular expansion cone. In an exemplary embodiment, the wall thicknesses of ttie first and 
second expanded end portions are greater than the wall thickness of the intermediate portion. In an exemplary 

20 embodiment, each expandable tubular member fiirther includes a first tubular transitionary member coupled 

between the first expanded end portion and the intermediate portion, and a second tubular transitionary member 
coupled between the second expanded end portion and the intermediate portion, wherein the angles of 
mclination of die first and second tubular transitionary members relative to the intermediate portion ranges fit>m • 
about 0 to 30 degrees. In an exemplary embodiment, the outside diameter of the intermediate portion ranges 

25 fi-om about 75 percent to about 98 percent of die outside diameters of the first and second expanded end 
portions. In an exemplary embodiment, the burst strength of the first and second expanded end portions is 
substantially equal to the burst strength of the mtermediate tubular sectiorL In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the interior diameter of the 
intermediate portion ranges from about 100 to 120 percent In an exemplary embodiment, the relationship 

30 between the wall thicknesses tu tj, and ton of the first expanded end portion, the second expanded end portion, 
and the intermediate portion, respectively, of the expandable tubular members, the inside diameters D|, Dj and 
Dint of the first expanded end portion, die second expanded end portion, and the intermediate portion, 
respectively, of the expandable tubular members, and the inside diameter DwdSMie of the wellbore casing that the 
expandable tubular member will be inserted into, and the outside diameter Ocane of the expansion cone that will 

35 be used to radially expand the expandable mbular member within the wellbore casing is given by the following 
expression: 

wherein ti = t2; and wherein Di = D2. In an exemplary embodiment, the tapered end of the tubular expansion 
cone mcludes a plurality of adjacent discrete tapered sections. In an exemplary embodiment, the angle of attack 

11 
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of &e adjacent discrete tapered sections increases in a continuous manner from one end of the tubular expansion 
cone to die opposite end of die tubular expansion cone. In an exemplary embodiment, the tapered end of the 
tubular expansion cone inchides an paraboloid body. In an exemplary embodiment, the angle of attack of the 
outer surfece of die paraboloid body increases in a continuous manner frtmi one end of dw paraboloid body to 
die opposite end of Uw paraboloid body. In an exemplary embodiment, the tubular liner mcludes a phiraUty of 
expandable nibular members, and die odier tubular members are mterleaved among the expandable tubular 
members. 

A method of lining a wellbore casing has also been described diat includes positioning a tubular Imer 
widun the wellbore casing, and radially expandmg one or mora discrete portions of die tubular liner into 
engagement widi die wellbore casing In an exemplary embodiment, a phuality of discrete portions of die 
tubular liner are radially ejq)anded into engagement widi die wellbore casmg. In an exemplary embodimeat, die 
remaining portions of the tubular liner are not radially expanded, hi an exemplary embodiment, die discrete 
portions of die tubular liner are radially expanded by injecting a fluidic material into die tubular liner. In an 
exemplary embodiment, die tubular liner includes a plurality of tubular members; and herein one or more of 
die ttibular members are radiaUy expanded into engagement widi die wellbore casing and one or more of die 
tubular members are not radially expanded into engagement widi die wellbore casmg. hi an exen^lary 
embodiment, the tubular members dial are radially expanded into engagement widi die wellbore casing include 
a portion tiiat is radially expanded mto engagement widi the wellbore casing and a portion diat is not radially 
expanded into engagement with die wellbore casing In an exemplary embodiment, die tubular liner includes 
one or more expandable tubular members tiiat each include a tubular body comprising an intermediate portion 
and first and second expanded end portions coupled to opposing ends of die intermediate portion, and a sealmg 
monber coupled to die exterior surfece of die intermediate portion, and one or more odier tubular members 
coupled to die expandable tubular members, wherem tiie mside diameters of the odier tubular members are 
greater dian or equal to die maximum inside diameters of the expandable tubular members. In an exemplary 
embodiment, die tubular liner includes a plurality of expandable tubular members, and die odier ttibular 
members are interleaved among the expandable tubular members. 

A system for lining a wellbore casing has also been described diat includes means for positioning a 
tubular Imer witiiin die wellbore casinjg, and means for radially expandmg one or more discrete portions of die 
tubular liner mto engagement widi die wellbore casmg. In an exemplary embodiment, a plurality of discrete 
portions of die tubular liner are radially expanded into eng^ement widi die wellbore casing, hi an exemplary 
embodiment, die remaining portions of die tubular liner are notradially expanded. In an exemplary 
embodiment, die discrete portions of die tubular liner are radially expanded by injecting a fluidic material into 
the tubular liner. In an exemplary embodunent, die tubular liner includes a plurality of tubular members; and 
wherein one or more of die tubular members are radially expanded into engagement widi die wellbore casmg 
and one or more of die nibular members are not radially expanded into engagement widi die wellbore casing. In 
an exemplary embodiment, die mbular members that are radially expanded into engagement widi die wellbore 
casing comprise a portion diat is radially expanded into engagement widi die wellbore casing and a portion diat 
is not radially expanded into engagement with the wellbore casing. 

An apparatus has also been described diat includes a subterranean formation defining a borehole, a 
casing positioned m and coupled to die borehole, and a tubular Imer positioned m and coupled to die casing at 

12 
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one or more discrete locations. In an exemplary embodiment, the tubular liner is coupled to the casing at a 
plurality of discrete locations, hi an exemplary cmbodnnait. the tubular liner is coupled to the casing by a 
process fliat mchides positioning the tubular liner within the casing, and radially e>q)andmg one or more discrete 
potions of &e tubular liner into engagement with the casmg. In an exen^lary embodiment, a phnaliiy of 
discrete portions of the tubular Imer arc radially cjqwnded mto engagement witti the casmg. In an exemplary 
embodiment, Ae remaining portions of the tubular Imer are not radially expanded. In an exemplary 
embodnnent, the discrete portions of the tubular liner arc radially expanded by injecting a fhiidic material into 
the tubular Imer. In an exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wdxerein one or mm of the tubular members are radially expanded into wigagcmMit with the casmg and one or 
more ofthe tubular members are not radially expanded Mto engagement with the casing, hi an excnq)lary 
embodnnent, the tubular members that are radially e]q)anded into engagement with the casing comprise a 
portion that is radially cjqpanded into engagement with the casing and a portion that is not radially expanded into 
engagement with die casing. In an exemplary embodiment, the tubular liner includes one or more expandable 
mbular members that each inchide a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the mtermcdiate portion, and a sealing member coupled to 
the exterior surfece of the intermediate portion, and one or more other tubular members coupled to the 
expandable tubular members, wherein the inside diameters of the other tubular members are greater Aan or 
equal to the maxhnum mside diameters of the expandable tubular members. In an exenq>lary embodiment, the 
tubular liner includes a phirality of expandable tubula- members, and the other tubular members are interleaved 
among the expandable tubular members. 

It is understood that variations may be made m Ae foregoing without departing from the scope of the 
mvention. For example, the system 10 may be used to form or repau- a wellbore casmg, an underground 
pipeline, a structural support, or a tubmg. Furtheraiore, the system 10 may mclude one or more expandable 
tubular members and one or more other tubular members. In addition, the system 10 may include a plurality of 
expandable tubular members, and the other tubular members may be interieaved among the expandable tubular 
members. 

Although illustrative embodiments of the mveotion have been shown and described, a wide range of 
modification, changes and substitution is contemplated in the foregomg disclosure. Li some instances^ some 
features of die present invention may be en^loyed without a corresponding use of the other features. 
Accordingly, it is appropriate that the appended claims be construed broadly and in a manner consistent whh the 
scope of the mventioxL 



13 



wo 03/023179 



PCT/US02/25727 



Claims 

1 . A system for lining a weOboit casing, comprising: 
a tubular support member defining a first passage; 

a tubular expansion cone defining a second passage fhiidicly coupled to the first passage coiq>led to an 

end of the tubular support member and comprising a ta|»ered end; 
a tubular liner coupled to and sqjported by the tiered end of the tubular expansion cone; and 
a shoe defining a vaWeable passage coupled to an end of the mbular liner, 
wherein the tubular liner comprises: 

one or more expandable tubular members tfiat each com]Mi set 

a tubular body comprising an intomediate portion and first and second expanded end 

portions coupled to opi)Osing ends of the intermediate portion; and 
a sealing member coupled to Ae exterior surface of die intermediate portion; and 
one or more other mbular members coupled to the expandable tubular members; 
wherein the inside diameters of the other tubular members are greater than or equal to the outside 
diameter of the tubular expansion cone. 

2. The system of claim 1 , wherein tiie wall thicknesses of tfie first and second expanded end portions are 
greater than the wall thickness of the intermediate portion. 

3. The system of claun 1 , wherein each expandable tubular member further comprises: 

a first tubular transitionary member coupled between die first expanded end portion and the 

intermediate portion; and 
a second tubular transitionary membor coupled between the second expanded end portion and the 

intermediate portion; 

wherein the angles of iiKlination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. 

4. The system of claim 1, vrtierem outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second expanded end portions. 

5. The system of claim 1 . wherein the burst strength of the first and second expanded end portions is 
substantially equal to the burst strength of the intermediate tubular section. 

6. Hie system of claim I, wherein the ratio of the inside diameters of the first and second expanded end 
portions to the interior diameter of the intermediate portion ranges from about 100 to 120 percent 

7. The system of claim 1. wherein the relationship between the wall thicknesses t,, tj, and tiNT of the fust 
expanded end portion, the second expanded end portion, and the intennediate portion, respectively, of the 
expandable mbular members, die inskle diameters D,, D2 and Dikt of the first expanded end portion, die second 

14 
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expanded end pordon, and intranediate portion* re^secdvely, of die expandable tubular membeis, and &e 
inside diameter D«ciibcR of tbe wellbore casing that the expandable tubular member will be inserted into, and the 
outside HinTTTfft»*r Dcooe of tfae expansion cone tbat will be used to radially e^^and the expandable tubular member 
within tfae wellbore casing is given by the following e3q)ression: 

wherein t| ^ ti; and wherein Di Pz. 

8. The system of claim 1, wherein the tapered w/i of the tabular expansion cone conq)rises: 
a phnality of adjacent discrete tq>ered sections. 

10 

9. The system of claim S, wherein the angle of attadc of the adjacent discrete tapered sections increases in 
a continuous manner fit>m one end of the tubular expansion cone to the opposite end of the tubular expansion 
cone. 

1 5 10. The system of claim 1, wherein the tapered end of the tubular expansion cone comprises: 
an paraboloid body. 

1 1. The system of claim 10, wherem die angle of attack of the outer surfece of the paraboloid body 
increases in a continuous manner from one end of the paraboloid body to the 0[q)Osite end of the paraboloid 

20 body. 

1 2. The system of claim 1 , wherein the tubular liner comprises a plurality of expandable tubular members; 
and wherein the other tubular members are interleaved among the expandable tubular members. 

25 13. A method of lining a wellbore casing, comprising: 

positioning a tubular liner within the wellbore casing; and 

radially expanding one or more discrete portions of die tubular liner imo engagement widi the wellbore 
casing. 

30 14. The method of claim 13, wherein a phurality of discrete portions of the tubular liner are radially 
expanded mto engagement with tfae wellbore casing. 

15. The method of claim 13, wherein the remaining portions of the tubular liner are not radially expanded. 

35 16. The method of claim 13, wherein the discrete portions of the tubular liner are radially expanded by 
injecting a fluidic material into die tubular liner. 

17. The method of claim 13, wherein the tubular Imer comprises a phurality of tubular members; and 

whoein one or more of the tubular members are radially expanded into engagement with the wellbore casing 

40 and one or more of the mbular members are not radially expanded into engagement with the wellbore casing. 

15 
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18. Tbt method of c laim 1 7, wherein the tubular members that are radially expanded into engagement with 
&e wellbm casing comprise a portion that is radially expanded into engagement widi the weilbore casing and a 
portion that is not radiaUy expanded into engagement witii the weilbore casing. 

5 

19. The method of claim 1 3, wherein the tubular liner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising ao intermediate portion and first and second expanded end 
portions coiq)led to c^^sing ends of the intermediate portion; and 
10 a sealing member coupled to the exterior surfece of die mtermediate portion; and 

one or more odier tubular members coupled to the expandable tubular members; 
wherein the inside diameters of the other tubular members are greatw than or equal to the maximum 
inside diameters of the expandable tubular members. 

1 5 20. The method of claim 19, wherein the tubular Imer comprises a plurality of expandable tubular 

members; and ijsdierein the otfier tubular members are interleaved among the expandable tubular members. 

A system for Iniing a weilbore casing, comprising: 
means for positioning a tubular liner within the weilbore casing; and 

means for radially expanding one or more discrete portions of the tubular liner into engagement with 
the wellbcxe casing. 

22. The system of claim 21. wherein a phirality of discrete portions of the tubular liner are radially 
expanded into engagement with the weilbore casmg. 

25 

23. The system of claim 21, wherein die remaining portions of the tubular liner are not radially expanded. 

24. The system of claim 21, wherem die discrete portions of the tubular liner are radially expanded by 
injecting a fluidic material into the tubular liner. 

30 

25. The system of claim 21, wherein the mbular liner comprises a plurality of tubular members; and 
wherein one or more of die ttibular members are radially expanded into engagement with the weilbore casing 
and one or more of die tubular members are not radially expanded mto engagement with the weilbore casing. 

35 26. The system of claim 25, wherem the tubular members that are radially expanded into engagement with 
die weilbore casing comprise a portion that is radially expanded into engagement with the weilbore casing and a 
portion diat is not radially expanded into engagement with the weilbore casing. 

27. An apparauis, comprising: 
40 a subterranean formation defining a borehole; 



21. 

20 
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a casing positioned in and coupled to die borehole; and 

a tubular liner positioned in and coupled to the casing at one or more discrete locatioos. 

28. The apparatus of claim 27, wherein tbe tubular liner is coi^>led to the casing at a plurality of discrete 
5 locations. 

29. The q>paiatus of claim 27, wherein the tubular liner is coupled to the casing by a process that 
comprises: 

positicming the tubular Imer within die casing; and 
1 0 radially expanding one or more discrete portions of the tubular liner into engagement with die casing. 

30. The system of claim 29, wherein a plurality of discrete portions of the tubular liner are radially 
expanded into engagement with the casing. 

15 31. The system of clann 29, wherein die remaining portions of the tubular Imer are not radially e3q>anded. 

32. The system of claim 29, wherein the discrete portions of the tubular liner are radially expanded by 
injecting a fliiidic materol into the tubular liner. 

20 33. The system of claim 29, wherein the tubular liner comprises a plurality of tubular members; and . 

wherein one or more of the tubular members are radially expanded into engagement with the casing and one or 
more of the tubular members are not radially expanded into engagement with die casing. 

34. The system of claim 29, wherein the tubular members that are radially expanded into engagement with 
25 the casing comprise a portion that is radially expanded into engagement with the casing and a portion that is not 

radially expanded into engagement with the casing. 

35. The system of claim 29, wherem jnior to the radial expansion the tubular liner comprises: 

one or more expandable tubular members diat each comprise: 
30 a tubular body comprising an intermediate portion and first and second expanded end 

portions coupled to opposing ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the intermediate portion; and 
one or more other tubular members coupled to the expandable tubular members; 
wherein the inside diameters of the other tubular members are greater than or equal to the maximum 
35 inside diameters of the expandable mbuiar members. 

36. The system of claim 35, wherein die tubular liner comprises a plurality of expandable tubular members; 
and wherein the other tubular members arc interleaved among the expandable tubular members. 
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